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(54) [Title of the Invention] Water Repellent Reflection Reduction Glass 
(57) [Abstract] 

[Objective] This is to obtain a water repellent reflection reduction glass, especially one for 
automobile windows, which possesses water and oil repellence and soil resistance 
properties, reflection reduction, and to demonstrate this performance further, excels in 
bonding property, scratch resistance property, and weatherability, maintains its performance 
in these for a long period, and can sufficiently cope with the attachment of water and soiling 
with simple wiping without losing its optical characteristics. 
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[Construction] With respect to the reflection reduction glass which is made to reduce the 
reflection of a glass surface by layering thin oxide membranes possessing differing refractive 
indexes on one side of a glass substrate, this is the water repellent reflection reduction glass 
which is made by forming a SiQ2 thin membrane or a mixed oxide thin membrane of S1Q2 
and other oxides possessing a refractive index of less than 1.5 where a silane compound 
containing polyfluoroalkyl group is bonded to the side opposite the side onto which said 
thin membranes have been laminated. 

[Claims] 

[Claim 1] With respect to the reflection reduction glass which is made to reduce the 
reflection of a glass surface by layering thin oxide membranes possessing differing refractive 
indexes on one side of a glass substrate, this is the water repellent reflection reduction glass 
which is characterized by being made by forming, on the side opposite the side onto which 
said thin membranes have been laminated, a SiQ2 thin membrane or a thin mixed oxide 
membrane of SiC>2 and other oxides possessing a refractive index n of less than 1.5, onto the 
surface of which a silane compound containing polyfluoroalkyl group is bonded. 

[Claim 2] The water repellent reflection reduction glass described in Claim 1 which is 
characterized by the refractive index n of the aforementioned SiQ2 thin membrane or the 
thin mixed oxide membrane being less than 1.47. 

[Claim 3] The water repellent reflection reduction glass described in Claims 1-2 which is 
characterized by the aforementioned silane compound containing the polyfluoroalkyl group 
being made with a single to a few tens of molecular layers. 

[Claim 4] The water repellent reflection reduction glass described in Claims 1-3 which is 
characterized by the aforementioned water repellent reflection reduction glass being glass 
where at least two glass substrates are adhered having an intermediary membrane or an 
intermediary membrane shaped material possessing a single or various functional 
properties between them. 

[Claim 5] With respect to the aforementioned water repellent reflection reduction glass, the 
water repellent reflection reduction glass described in Claims 1-4 which is characterized by 
the aforementioned laminated oxide thin membrane layer being made of a thin membrane 
layer which reduces the reflective index of entry light possessing a specified incident angle 
the most. 
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[Claim 6] With respect to the aforementioned water repellent reflection reduction glass, the 
water repellent reflection reduction glass described in Claims 1-5 which is characterized by 
the aforementioned specified incident angle being 40 - 80° and the reflective index reduction 
rate being 4.5 - 7% with the visible light reflective index. 

[Claim 7] With respect to the aforementioned water repellent reflection reduction glass, the 
water repellent reflection reduction glass described in Claims 1-6 which is characterized by 
the SiOz thin membrane or the mixed thin oxide membrane of SiQ2 and other oxides, on 
the surface of which a silane compound containing a polyfluoroalkyl group is covered, 
possessing a refractive index n of 1.43 - 1.47 and a membrane thickness of 105 - 130 nm. 

[Claim 8] The water repellent reflection reduction glass described in Claims 1-7 which is 
characterized by the aforementioned water repellent reflection reduction glass being the 
front window of an automobile made of layered glass, where the thin oxide membrane layer 
which reduces reflection faces the interior of the vehicle and where the SiQ2 thin membrane 
or the thin mixed oxide membrane of SiQ2 and other oxides, on the surface of which a silane 
compound containing the polyfluoroalkyl group is covered, faces the exterior of the vehicle. 

[Claim 91 The water repellent reflection reduction glass described in Claims 1-8 which is 
characterized by the various thin oxide membranes of the aforementioned reflection 
reduction glass being formed using the sol-gel method where more than one kind of organic 
metal compound is used as the starting raw material. 

[Claim 10] The water repellent reflection reduction glass described in Claims 1-9 which is 
characterized by the Sip2 thin membrane or the mixed oxide thin membrane of SiO and 
other oxides, on the surface of which a silane compound containing a polyfluoroalkyl group 
is covered, being made by first forming the SiC^ thin membrane or the mixed oxide thin 
membrane of SiC>2 and other oxides on the surface of a glass substrate at a treatment 
temperature of more than 400°C, and thereafter coating, or coating and drying the silane 
compound containing the polyfluoroalkyl group onto said oxide thin membrane surface at a 
temperature of less than 400°C 

[Claim 11] The water repellent reflection reduction glass described in Claims 1-10 which is 
characterized by the aforementioned oxides which mix with SiQ> being whichever of or a 
mixture of TiC>2, 2xOi, AI2Q3, B2Q3, SnOz, In 2 Q3, and TaC^. 
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[Claim 12] The water repellent reflection reduction glass described in Claims 1-11 which is 
characterized by the aforementioned oxide thin membrane layer which is formed on the 
surface of the glass substrate being 2 or 3 layers. 

[Claim 13] The water repellent reflection reduction glass described in Claims 1-12 which is 
characterized by the uppermost layer of the aforementioned oxide thin membrane layers 
being the same membrane as the SiO* thin membrane or the mixed oxide thin membrane of 
Sip2 and other oxides which is formed on the side opposite the said oxide thin membrane 
layer. 

[Detailed Explanation of the Invention] 
[0001] [Industrial Application Area] 

This invention is to present a water repellent reflection reduction glass which reduces 
the reflection of one side of a glass substrate, is used for vehicles, construction, and in 
general industry, possesses an effect of reducing the mirroring phenomenon during driving 
of a dashboard to the front glass which has been attached at a specified slope angle to the 
dashboard, simultaneously causes the exterior of a vehicle to possess water repellence or at 
least possesses an effect of making water and soiling difficult to attach to the surface, makes 
the said membrane possess a reflection reduction performance or/ and strengthens the 
reflection reduction in its entirety, and increases the transmission property in the direction 
of vision without losing its optical characteristics, thereby providing improvements in 
safety, especially for vehicles. 

[0002] [Prior Technology and Problems] 

Conventionally, drivers and passengers have desired that they be provided with more 
safety against oncoming vehicles and excellent riding comfort and environment with an 
improvement in clear visibility by lowering the reflective index of the glass substrate, and 
utilizing multiple layer interference by laminating oxide membranes possessing differing 
refractive indexes onto a glass substrate. Among them, the so-called multiple layer 
membranes low reflective glass is well known and is used extensively for construction, 
industry, and vehicles. 

[0003] Especially, with the conventional low reflection property used for front glasses which 
are attached at a specified slope angle, the objective has been to reduce the frontal reflected 
light, but in opposition to the slanted entry light which has an incident angle in relation to 
the perpendicular line of the aforementioned front glass surface of more than, for example, 
50 ~ 70°, its reflection reduction effect has been halved; accordingly, the frontal view 
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recognition of a driver is reduced due to reflection from the dashboard or nearby materials 
off the front glass, and consequently, safety is reduced. 

[0004] Against this, for example, a method for the formation of reflection preventive 
coatings was disclosed in Tokkyo Kokai No. J.P. Hei. 3 - 17601; also, as for that where two 
layers of reflection preventive membranes are laminated, for example, a transparent panel 
which possesses an electric conductive reflection preventive membrane was disclosed in 
Tokkyo Kokai No. J.P. Sho. 64 - 70701; further, as for that where three layers of reflective 
preventive membranes are laminated, for example, a transparent low reflective panel was 
disclosed in Tokkyo Kokai No. J.P. Sho. 61 - 189501. 

[0005] However, with these multiple layered membrane low reflective glasses, their 
refractive index and membrane thickness have been very precisely calculated in order to 
realize the desired optical characteristic; if they were outside the prescribed membrane 
construction, the targeted optical characteristics could not be obtained, and in addition, when 
hand sweat, oil, and water stains were attached, because these soilings acted as new thin 
membranes formed on the low reflective membrane, the same problems were caused. 

[0006] When this happens, the part where soiling is attached fails in optical design, its 
reflective index is increased, and it becomes very visible relative to the surrounding proper 
low reflective part; this causes a loss in its see-through visibility and beauty. 

[0007] Especially, when oily soils such as fingerprints are attached, unless they are wiped off 
completely with solvents such as alcohol, its appearance remains permanently damaged, 
and the use of solvents cannot be said to be good for the environment. Also, there are other 
problems such as wiping trace marks being left. 

[0008] Among those described above, for example, while a low reflective index glass 
possessing soiling preventive property was disclosed in Tokkyo Koho No. J.P. Hei. 3 - 23493, 
it was that where a two layered membrane is formed comprised of a thin membrane 
possessing a refractive index of more than 1.60, and it was made of a condensate containing 
metal oxide on the surface of glass and a thin membrane made of a condensate of 
fluorosilicone contained compound possessing a polyfluorocarbon chain having a carbon 
number of more than two where fluorine atoms were bonded to the said thin membrane, 
but this is that where F-alkylsilane and Si-alcoxide are mixed and where this hybrid solution 
is used in an attempt to obtain water repellence and low reflective properties 
simultaneously. 
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[0009] [The Problems Solved by the Invention] 

As described in, for example, the aforementioned Tokkyo Kokai No. J.P. Hei. 3 - 17601, 
the method of forming a coating possessing a concentration gradient of light metal 
fluorinated material to the thickness of the coating using sol-gel technology is accompanied 
by very complicated processes and is difficult to be said to be economical with good 
productivity and high efficiency. Also, with respect to those described in, for example, 
Tokkyo Kokai No. J.P. Sho. 64 - 70701 and Tokkyo Kokai No. J.P. Sho. 61 - 189501, they have 
difficulty in obtaining a reflective reduction effect which is stable and sufficient against the 
aforementioned specific slanted entry light, and both cannot be said to have the durability 
necessary for vehicle usage. Further, that described in Tokkyo Koho No. J.P. Hei. 3 - 23493 
has a problem in that only those which are low in terms of the hardness and strength of the 
uppermost membranes can be obtained because the last heating temperature is less than 
400°C, for example, about 160 - 200°C, to prevent the decomposition of F-alkylsilane. 

[0010] Further, this is the reflection reduction effect manifested when a oxide thin 
membrane possessing 2-3 layers is formed on only one side of a glass substrate which is in 
a range of 4 - 6%; it is very effective compared to untreated glass, but a higher reflection 
reduction effectiveness is desired if possible. However, for this, not only can an 
improvement in performance not be expected even if further thin layers are laminated on 
the same side, but also, as the number of laminated thin layers increases, the durability of 
the membrane becomes insufficient, the consistency of the thin membrane layer decreases, 
the manufacturing process becomes complicated and the cost increases even if a light 
improvement of less than 1% can be seen. 

[0011] [Method for Solving the Problem] 

This invention is involved with such conventional problems and with strengthening 
the reflective reduction effect manifested when 2-3 layers of oxide thin membrane layers 
are formed on only one side of a glass substrate without increasing the lamination number 
of thin membrane layers on the same side; this invention has its objective in improving the 
performance an approximately additional 0.5 ~ 2.0% compared to the case of only the 2 - 3 
layers of oxide thin membrane layers by forming a thin membrane possessing a refractive 
index of less than 1.50, which is lower than the refractive index n = 1.51 ~ 1.53 of the most 
commonly used soda lime silicate glass, on the side opposite the side on which the said thin 
membrane layers have been formed, thereby reducing the reflection (called the backside 
reflection) of the side opposite the light passing through the said 2-3 layers of oxide thin 
membrane layers and entering into the glass. Furthermore, this invention presents a water 
repellent reflection reduction glass which becomes multiply functional, possessing a 
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strengthened reflection reduction effect, water repellence, and soil preventive effect with the 
introduction of a polyfluoroalkyl group possessing fluorine atoms to this thin membrane. 

[0012] That is to say, with respect to the reflection reduction glass which causes the reflection 
of a glass surface to be reduced by layering thin oxide membranes possessing differing 
refractive indexes on one side of a glass substrate, this invention is the water repellent 
reflection reduction glass which is characterized by being made by a SiC>2 thin membrane or 
a thin mixed oxide membrane of SiQ2 and other oxides possessing a refractive index n of less 
than 1.5, on the surface of which a silane compound containing a polyfluoroalkyl group has 
been bonded, being formed on the side opposite the side on which the said thin membranes 
have been laminated. 

[0013] And, this invention is the water repellent reflection reduction glass described above 
which is characterized by the refractive index n of the aforementioned SiQ2 thin membrane 
or the mixed oxide thin membrane of SiO* and other oxides being less than 1.47. And, this 
invention is the water repellent reflection reduction glass which is characterized by the 
aforementioned silane compound containing the polyfluoroalkyl group being made with a 
single to a few tens of molecular layers. 

[0014] Further, this is the water repellent reflection reduction glass described above which is 
characterized by the aforementioned water repellent reflection reduction glass being glass 
where at least two glass substrates are adhered by having an intermediary membrane or an 
intermediary membrane shaped material possessing a single or various functional 
properties between them. 

[0015] Further, with respect to the aforementioned water repellent reflection reduction glass, 
this is the water repellent reflection reduction glass which is characterized by the 
aforementioned layered oxide thin membrane layer being made of a thin membrane layer 
where its reflective index is reduced the most against entry light possessing a specified 
incident angle. 

[0016] Furthermore, with respect to the aforementioned water repellent reflection reduction 
glass, this is the water repellent reflection reduction glass described above which is 
characterized by the aforementioned specified incident angle being 40 ~ 80° and the reflective 
index reduction rate being 4.5 ~ 7% with the visible light reflective index. 
[0017] Furthermore, with respect to the aforementioned water repellent reflection reduction 
glass, this is the water repellent reduction glass described above which is characterized by the 



Lang. Serv. Ident. No. 484-3 



(8) 



SiC>2 thin membrane or the mixed oxide thin membrane of SiC>2 and other oxides, on the 
surface of which a silane compound containing a polyfluoroalkyl group has been covered, 
possessing a refractive index n of 1.43 ~ 1.47 and a membrane thickness of 105 ~ 130 nm. 

[0018] Also, this is the water repellent reflection reduction glass described above which is 
characterized by the aforementioned water repellent reflection reduction glass being the 
front window of an automobile made by layered glass, and where the thin oxide membrane 
layer which reduces reflection faces the interior of the vehicle and the S1Q2 thin membrane 
or the thin mixed oxide membrane of SiQ2 and other oxides, on the surface of which a silane 
compound containing a polyfluoroalkyl group has been covered, faces the outside of the 
vehicle. 

[00191 Further, this is the water repellent reflection reduction glass described above which is 
characterized by each oxide thin membrane of the aforementioned reflection reduction glass 
being formed using the sol-gel method in which more than one kind of organic metal 
compounds are used as the starting raw material. 

[0020] Furthermore, this is the water repellent reflection reduction glass described above 
which is characterized by the SiC>2 thin membrane or the mixed oxide thin membrane of 
SiOi and other oxides, on the surface of which a silane compound containing a fluoroalkyl 
group has been covered, being made by first forming the SiQ* thin membrane or the mixed 
oxide thin membrane of Si02 and other oxides on the surface of a glass substrate at a 
treatment temperature of more than 400°C, and thereafter, coating, or coating and drying the 
silane compound containing the polyfluoroalkyl group onto the said oxide thin membrane 
surface at a temperature of less than 400°C 

[0021] Further, this is the water repellent reflection reduction glass described above which is 
characterized by the aforementioned oxides which mix with SiQ* being whichever of or a 
mixture of Ti02, ZvOz, AI2Q3, B20 3/ SnQ2, In 2 p3/ and TaC^. 

[0022] Also, this is to present the water repellent reflection reduction glass described above 
which is characterized by the aforementioned oxide thin membrane layers formed on the 
surface of the glass substrate being 2 or 3 layers. And further, this is the water repellent 
reflection reduction glass described above which is characterized by the uppermost layer of 
the aforementioned oxide thin membrane layers being the same membrane as the SiC>2 thin 
membrane or the mixed oxide thin membrane of SiQ2 and other oxides which was formed 
on the side opposite the said oxide thin membrane layer. 
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[0023] As mentioned before, as for the SiC^ or the mixed oxide of SiQ2 and other oxides, it is 
preferred that its construction possess very fine concave and convex or small pores and that 
it be made so as not to lose its characteristic by increasing the surface dimensions of the 
membrane by forming fine concave and convex or fine pores which are sufficiently fixed 
possessing a unique shape and unique size on the surface layer, increasing the attachment 
weight of fluorinated material in such a way so as to bond the silane compound containing 
polyfluoro group which demonstrates water repellence, oil repellence, and soiling 
preventive properties in a single to a few tens of molecular layers to not simply the surface 
but also onto the interior of the pores, and making the silane compound containing the 
polyfluoro group sufficiently last a long period of time against surface rubbing from wiping. 

[0024] Also, the concave /convex and fine pores formed on the surface layer possess sizes 
which are less than the wavelengths in the visible light zone and do not lose the see- 
through property in itself; further, the silane compound containing the polyfluoroalkyl 
group coated onto them possesses no color and is transparent, and its refractive index is as 
low as about 1.33 ~ 1.35 due to the polarization index of the fluorine atom being small, and 
because it is less than that of the low refractive index oxide material membrane, it is a single 
to a few tens of molecular layers, it is thin, and it is not that where the see-through property 
of the water repellent reflection reduction glass is lost from these treatments. 

[0025] Also, the other oxide materials which are mixed with the SiQ2 means TiC^, AI2Q2, 
B2Q3, SnQ2, In2C?3, or Ta2p3, and especially, they can be selected freely among various oxides 
such as Tip2, ZtO^, AI2Q3, B2O3, and SnQ2; it is best that the SiQz series oxide thin 
membrane, which is to be the uppermost layer, be formed using the sol-gel method where 
metal alcoxide is made the starting raw material, and it is necessary to select a mixed oxide 
material which is soluble with a SiQ2 series sol solution after mixing, becomes an uniformly 
mixed oxide sol solution, and further, at the time the thin membrane of the mixed oxide 
compound is formed, does not exceed a membrane refractive index of 1.50, preferably a 
refractive index of less than 1.47. 

[0026] Also, as the silane compound containing the polyfluoroalkyl group, silane 
compounds containing a perfluoroalkyl group having a carbon number of 1 - 20 such as 
CF 3 (CH2)2Si(OCH 3 ), CF 3 (CF 2 )5(CH2)2Si(OH 3 )3, CF 3 (CF2)7(CH 2 )Si(OCH3)3, 
CF 3 (CF 2 )5(CH 2 ) 2 Si(OCH 3 ) 2/ CF 3 (CF 2 ) 3 (CH 2 )Si(OCH 3 ) 3 , and CF 3 (CF 2 )7(CH 2 ) 2 SiCl 3 , or 
condensates where they are hydrolyzed can be selected. 
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[0027] Also, as for the formation method of the aforementioned oxide thin material, for 
example, the formation method described in J.P. Hei. 3 - 316992 applied for by this applicant 
is the most suitable, and the said method uses a solution where the two kinds of precursor 
sols which possess different average molecular weights of, for example, a few 1,000s and a 
few 10,000s are mixed as the raw material solution of the oxide formed on the substrate, and 
an optional surface shape, for example, concave /convex or fine pores can be uniquely made 
simply by controlling the mix proportion. 

[0028] Further, as a method to coat the aforementioned silane compound containing the 
polyfluoroalkyl group onto the aforementioned oxide thin membrane equipped with the 
aforementioned concave /convex or fine pores, there is, for example, the coating method - 
described in J.P. Hei. 4 - 16688 previously applied for by this applicant; further there is that 
where low reflective glass made by laminating an oxide thin membrane is made based on a 
precise optical design, thereby sufficiently maintaining performance over a long period of 
time by providing water repellence and oil repellence to the unique surface equipped with 
durability which possesses a visible light low reflective performance from the beginning and 
where they have been made synergistically and totally unified. 

[0029] That is to say, by making the low refractive index membrane of the oxide thin 
membrane which becomes the uppermost layer on the air side into the SiQ2 series oxide 
thin membrane (refractive index n = 1.43 ~ 1.47) which enables the lowest refractive index 
among the various oxide thin membranes to be obtained, it becomes that where one is able 
to drastically prevent and control the deterioration in the low reflection effect due to the 
attachment of soiling, which has been the fatal deficiency of conventional low reflective 
glass in manifesting the specified optical characteristic by forming the thickness of the 
membrane to a prescribed thickness based on the optical design while securing a low 
refractive index and surface layer formation control, which enables the aforementioned 
unique convex /concave and fine porous shapes to be obtained. 

[0030] Also, as for the aforementioned glass substrate, it is transparent glass of an inorganic 
substance (organic in some cases), and it is not especially limited as to being colored or not 
colored and as for its kind and shape; further, needless to say, it can be used as a curved glass, 
as various membrane covered glasses, various reinforced and strengthened glasses, in a flat 
and single plate as well as multiple layer glass or bonded glass. 
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[0031] [Action] 

As mentioned before, among those where a reflection reduction layer is installed by 
laminating oxide materials possessing differing refractive indexes onto one side of a glass 
substrate, the water repellent reflection reduction glass of this invention is formed with SiO^ 
or a mixed oxide material of Si02 and other oxides of specified refractive index, with 
specified fluorinated material and with uniquely possessing fine concave and convex of a 
specified depth or fine pores of a specified diameter on the surface of the side opposite the 
said reflection reduction membrane layer side or on the uppermost layer of the said opposite 
side and the reflection layer, and it became that where its attachment property was improved 
and a firm thin membrane was made; the bonding of a membrane to another membrane at 
the laminated membranes boundaries is significantly improved, it possesses a sufficient see- 
through property, the reflection reduction effect is increased while it possesses water 
repellence, it is made so as to possess rubbing resistance and durability, it is transparent and 
high in hardness, it simultaneously manifests and sufficiently satisfies the specified optical 
characteristics, it provides a reflection reduction effect as well as water repellence, oil 
repellence, and soiling preventive properties, thereby controlling and preventing 
deterioration of the transparency, reflection lowering effect, and external appearance, it 
makes water and soils which cause the optical characteristic to be lost difficult to attach and it 
makes them be easy to wipe off by simply wiping even if they are attached, thus reducing 
the chances of surface scratching, it maintains excellent characteristics over a long period of 
time, and it can be obtained efficiently at low cost with a safe and uncomplicated processes, 
thereby making a useful water repellent reflection reduction glass which is widely used for 
building and vehicle windows. 

[0032] [Practical Examples] 

Below, this invention will be explained concretely based on the practical examples. 
However, this invention is not limited to these practical examples. 

[0033] Practical Example 1 

Ti alcoxide and Si alcoxide were mixed so as to become a mol ratio of oxide material 
conversion of about 43 : 57, a solvent such as isopropyl alcohol was added to this, and they 
were prepared so as to become a solution concentration of about 0.45 mol/1. The viscosity of 
the said alcoxide solution was about 2 mPa • s (cps). 
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[0034] Next, a float (phonetic) glass substrate possessing the size of a front glass of an 
automobile and a thickness of 2 mm (bronze color) was sequentially washed with a neutral 
washing agent, water rinse, alcohol, and acetone; after it was dried, one side of the said glass 
substrate was masked with masking tape and soaked in the prepared solution mentioned 
above, it was gently pulled up at a rate of about 3.0 mm /second thereby forming a gel 
membrane on the glass substrate, and thereafter, the masking tape was removed, and it was 
heat dried for 10 minutes in an electrical oven at a temperature of about 280°C. Thus, the 
first layer Si02-TiC>2 series oxide thin membrane was obtained. 

[0035] Next, masking tape was once again pasted onto the non-membrane formed side of the 
glass substrate described above, it was soaked in a Si alcoxide solution possessing a viscosity 
of approximately 6 mPa • s which was prepared so as to become a solution concentration of 
about 0.25 mol/1, it was gently pulled up thereafter at a constant rate of approximately 
4 mm/ second, the masking tape was removed in a manner similar to the first layer, and it 
was heat dried again for 10 minutes at a temperature of 280°C. Thus, the second layer SiOi 
oxide thin membrane was obtained. 

[0036] Next, a uniform silicasol solution was prepared possessing a solution concentration of 
about 0.4 mol/1 in which silicasol (a) having an weight average molecular weight of about 
126,000 where hydrolyzed-polycondensed tetraethoxysilane [Si(OH 2 H 5 ) 4 ] was made the 
starting raw material and silicasol (b) having an weight average molecular weight of about 
3,200 where hydrolyzed-polycondensed monomethyltriethoxysilane [CH 3 Si(C 2 H5)3] was 
made the starting raw material were mixed so as to become a mol ratio of oxide material 
conversion of 1 : 3.5. The viscosity of this solution was approximately 2.5 mPa • s. 

[0037] A new glass substrate (clear) possessing a thickness of 2 mm and which was the same 
size as that which had been masked with masking tape was soaked into this solution, pulled 
up at a constant rate of about 4.5 mm/second, the masking tape was removed, and it was 
heat dried for 10 minutes at a temperature of about 280°C in the same electrical oven. Thus, 
an oxide thin membrane of SiC>2 on one side was obtained. 

[0038] The two glass substrates so obtained were supplied to a front glass manufacturing line, 
and after they were cut to a specified shape, a heating process was performed having layered 
them in such a way so that the respective membrane formed sides of the said two glass 
substrates faced outward, and they were bent so that the membrane formed side of the 
bronze colored glass substrate became a concave plane and that of the clear color glass 
substrate became a convex plane. 
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[0039] A pair of the said multiple bent glass substrates for layered glass were taken out and 
cut into a small pieces, and the optical characteristics of each thin layer were measured; as a 
result, the laminated thin membrane layers on the bronze glass substrate was : the refractive 
index of the first thin membrane layer ni = approximately 1.75, the membrane thickness di = 
approximately 100 nm of the SiQ2-TiQ2 oxide thin membrane, the second thin membrane 
layer refractive index m = approximately 1.45 and the thickness d2 = approximately 118 nm 
of the SiQ2 oxide thin membrane. Also, the thin membrane layer formed on the clear glass 
substrate was : the refractive index ni' = approximately 1.45 and the membrane thickness dl' 
= approximately 120 nm. 

[0040] Next, the remaining bent glass substrates for layered glass were separated, and about- 
10 cc of the solution in which the silane compound containing polyfluoroalkyl group was 
hydrolyzed was dropped using a dropper only onto the SiQz oxide thin membrane layer side, 
it was spread uniformly without unevenness using a cotton cloth, and thereafter, this clear 
glass substrate was heated for 30 minutes at a temperature of about 250°C in the 
aforementioned electrical drier oven. This formed a layer which was between a single 
molecular layer to a few tens of molecular layers. 

[0041] Again, the said clear glass substrate and the bronze color glass substrate which were 
once separated were paired with a polyvinyl butyral membrane (PVB intermediary 
membrane) between the two glass substrates, and thereafter, a layered glass for front 
windows was obtained by placing them in an autoclave and pressuring and heating. 

[0042] As the visible light reflective index of the concave side of the layered glass so obtained 
(the side facing the interior of the automobile when it was installed) was measured, the 
visible light reflective index of incident light possessing an incident angle of approximately 
60° was about 9.3%. On the other hand, when the visible light reflective index was 
measured at an incident angle of about 60° with respect to ordinary front window layered 
glass of a combination of glass substrate where the thin layer mentioned above was not 
formed at all but which possessed the same PVB intermediary membrane thickness, it was 
about 15.4%. Accordingly, the layered glass which is the water repellent reflection reduction 
glass of this invention reduced the visible light reflective index by about 6.1%. 

[0043] Also, when the contact angle with the water in the atmosphere on the convex side of 
the clear glass substrate of the said layered glass (the side facing the exterior of the car) was 
measured, it was about 110 - 115° and a high water repellence was shown. Also, it was 
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excellent water repellent reflection reduction glass which could be wiped off easily in case of 
soils such as oil with alcohol without any trace being left 

[0044] Further, the said water repellence and oil repellence did not deteriorate over a long 
period, and this was water repellent reflection reduction glass which showed good results, 
for example, in a weatherability test based on an accelerated anti-weathering tester (Dew 
Panel Weathermeter) or in the 1,000 round oscillating motion test based on an 
approximately 1000 g/cm 2 rubbing test (traverse test) using a # 40 broad cloth. 

[0045] Practical Example 2 

A solution which was the same as that for the first thin membrane layer of Practical 
Example 1 was prepared, and a SiQ2-TiC>2 series oxide thin membrane was obtained as the 
first thin membrane layer by forming it by making the pull up rate from the said solution be 
about 3.2 mm/second. 

[0046] Next, after Ti alcoxide and Si alcoxide were mixed at a mol ratio of oxide conversion 
so as to become 93 : 7, about 0.3% by weight of a solvent such as isopropyl alcohol and 
hydroxypropyl cellulose was added and mixed into this, and thus, a sol solution possessing a 
solution concentration of about 0.45 mol/1 was prepared. The viscosity of the said solution 
was approximately 7 mPa • s. 

[0047] Next, the said glass substrate where masking tape was once again masked on the non 
-membrane formed side of the glass substrate which formed the first thin membrane layer 
previously was soaked into the said solution, it was pulled up gently at a constant rate of 
about 2.8 mm/ second, and it was heat dried for about 10 minutes in an electrical oven which 
was maintained at a temperature of approximately 280°C; thus, a SiC^-TiOi series oxide thin 
membrane was obtained as the second thin membrane layer. 

[0048] Further, the first thin membrane layer was formed on the said second thin, membrane 
layer by performing the same work as was done in forming the first and the second thin 
membrane layers of Practical Example 1 except the pull up rate in the formation of the said 
third thin membrane layer was about 3.8 mm/second. 

[0049] Using the glass substrate which formed the three layer laminated thin membrane 
layer so obtained and a clear glass substrate possessing water repellence which was obtained 
by performing the same work as was done in Practical Example 1, a layered glass for front 
windows was manufactured in the same manner as in Practical Example 1. 
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[0050] Also, as the optical measurements of the three layer thin membrane layer which was 
formed on the bronze color glass substrate were performed using the same operations as 
those for Practical Example 1, the first thin membrane layer was : the refractive index ni = 
approximately 1.75 and the membrane thickness di = approximately 105 NM; the second 
thin membrane layer was : the refractive index m = approximately 2.10 and the membrane 
thickness d2 = approximately 135 NM; the third thin membrane layer was : the refractive 
index m = approximately 1.45 and the membrane thickness d3 = approximately 115 NM. 

[0051] As the visible light reflective index of the concave side (the side facing the interior of 
the car) of the layered glass so obtained was measured in the same manner as with Practical 
Example 1, the visible light index of incident light at an incident angle of about 65° was - 
approximately 13.8%. On the other hand, with respect to an ordinary front window layered 
glass possessing the same combination of substrates as stated above and possessing the same 
PVC intermediary membrane thickness but on which the aforementioned thin layer was 
not formed at all, as the visible light reflective index was measured at an incident angle of 
about 65°, it was about 19.9%. Accordingly, the layered glass which is the water repellent 
reflection reduction glass of this invention reduced its visible light reflective index by about 
6.1%. 

[0052] Also, as the contact angle of the convex side (the side facing the exterior of the car) 
with water in the atmosphere of the said layered clear glass substrate was measured, it was 
about 110 ~ 115° and a high water repellence was shown. Also, against oil and soiling, it was 
capable of being wiped off extremely simply with, for example, alcohol; no traces were left, 
and it was found to be an excellent water repellent reflection reduction glass. 

[0053] Further, it was an excellent water repellent reflection reduction glass which was 
equipped with the same water repellence, oil repellence, high weatherability, and anti- 
vibration properties. 

Practical Example 3 

After Zr alcoxide and Si alcoxide were mixed to become a mole ratio of oxide material 
conversion of approximately 67 : 33, a mixed solvent containing isopropyl alcohol and ethyl 
cellosolve was added to this and stirred, and an alcoxide solution possessing a solution 
concentration of about 0.3 mol/1 was prepared. The viscosity of the said solution was about 
2.5 mPa • s. 
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[0054] Next, a glass substrate having a thickness of 8 mm which was washed, sufficiently 
dried, and masked with masking tape was soaked in this solution, pulled up at a constant 
rate of about 3.0 mm/second, removed of the making tape, and heat dried for about 15 
minutes in an electrical oven which was held at a temperature of about 350°C. Thus, a SiCV 
ZrQz series oxide thin membrane was obtained as the first thin membrane layer 

[0055] Next, the above mentioned glass substrate was soaked without masking one side in 
the same solution in which the membrane was formed on a clear glass substrate in Practical 
Example 1, it was gently pulled up at a constant rate of about 4.5 mm/second, and it was 
heated for about 15 minutes at a temperature of about 350°C. Thus, a laminated thin 
membrane layer made of two layers on one side and a single layer thin membrane layer of 
one layer on the opposite side were formed on the glass substrate. 

[0056] Next, the glass substrate so obtained was placed in a calcine oven and it was calcined 
for about 30 minutes at a temperature of about 55000, it was gradually cooled, and thereby, a 
flat glass substrate where thin membrane layers were formed on both sides was obtained. 
Further, the water repellent solution used for Practical Example 1 was coated onto only the 
single layer thin membrane side of the glass substrate so obtained, and again this glass 
substrate was heated for about 20 minutes at a temperature of about 350°C. 

[0057] As the optical measurements of the glass substrate so obtained were performed in the 
same manner as for Practical Example 1, the first thin membrane layer of the side formed 
with the two thin membrane layers was : the refractive index ni = approximately 1.75 and 
the membrane thickness di = approximately 100 ran; the second thin layer membrane layer 
was : the refractive index m = approximately 1.45 and the membrane thickness d2 = 
approximately 120 ran; the opposite side single layer thin membrane layer was : the 
refractive index ni' = approximately 1.45 and the membrane thickness di" = approximately 
120 nm. 

[0058] Further the visible light reflective index of incident light at an incident angle of 50° to 
the laminated thin membrane layer of two layers of the said glass substrate was about 5.3%, 
and in comparison, the visible light reflective index of a glass substrate at the same incident 
angle possessing the same thickness but without the formation of a thin membrane at all 
was 10.7%; this was a water repellent reflection reduction glass where its reflective index was 
reduced by approximately 5.4%. 
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[0059] Also, the side of the said glass substrate which was formed with a thin membrane 
layer of a single layer showed a contact angle with water in an atmosphere of the same 110 ~ 
115° as Practical Example 1 which was high water repellence, and this was a water repellent 
reflection reduction glass which showed a suitable characteristic for construction and show 
windows. 

[00601 Comparative Example 1 

In the aforementioned Practical Example 1, a laminated thin membrane layer of two 
layers formed onto the bronze color substrate and that where a thin membrane layer was not 
formed on a clear glass substrate, which becomes the other side of the layered glass, and 
where water repellent work in which silane compound containing polyfluoroalkyl group, 
such as described above are coated was not done were used, and a layered glass was 
produced. 

[0061] The said layered glass had a visible light reflective index at an incident angle of 60° of 
about 11.4% and its reflective index was reduced by about 4.0% compared to about 15.4% for 
ordinary layered glass for front windows, but it was insufficient inasmuch as this was a 
reflective index reduction of about 2.1% less compared to the 6.1% reduction in the visible 
light reflective index for the layered glass of the water repellent reflection glass of this 
invention described Practical Example 1. 

[0062] Comparative Example 2 

In Practical Example 2, that where a laminated thin membrane layer of three layers was 
formed on a bronze color glass substrate and that where a thin membrane layer was not 
formed on a clear glass substrate which becomes the other side of the layered glass and 
where water repellent work was not performed in which a silane compound containing 
polyfluoroalkyl group such as those described above is coated were used, and a layered glass 
was produced. 

[0063] The said layered glass had a visible light reflective index at an incident angle of 65° of 
about 16.0% and its reflective index was reduced by about 3.9% compared to about 19.9% for 
ordinary layered glass for front windows, but it was insufficient inasmuch as this was a 
reflective index reduction of 2.12% less compared to the 6.1% reduction in the visible light 
reflective index for the layered glass of the water repellent reflection glass of this invention 
described in Practical Example 1. 
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[0064] Comparative Example 3 

In the aforementioned Practical Example 3, that where a laminated thin membrane 
layer of the same two layers was formed on one side of a glass substrate but where a thin 
layer was not formed on the masked opposite side had a visible light reflective index at an 
incident angle of 50° on the thin membrane layer side of about 7.2%, and this meant that it 
was lower in its performance by about 1.9% compared to Practical Example 3. 

[0065] As mentioned above, based on the water repellent reflection reduction glass of this 
invention, a low reflection performance of a reflective index of ± 6% at the attachment angle 
as a front window can be obtained, and it has a covering membrane possessing water 
repellent, oil repellent and soil resistance properties at a contact angle of 110 ~ 115°, it can be 
made inexpensively and effectively using simple and easy membrane formation steps, it 
demonstrates these performances exceptionally, it excels in water and oil repellence, soil 
resistance, bonding, rubbing scratch resistance, and weatherability without losing its optical 
characteristics which are maintained for a long period, it enables water and soil which have 
attached to be wiped off simply, and it is able to be suitably used in construction, automobile 
windows, and various glass products. 
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16688 -f-fCieRL^iS^^S-C**?, $f>{CC*T.t)^^ 

LfctOTiot, tit t oT^ifefSiR 
«1±»**1-4»Xtt*lixfc»J|*fEiif«K, 8*- 

[0 0 2 9] t^fe*,, ffirK^ffl(0*±S t &4gHk 
!fcifRWa#r$R*\ **©BMfc»*R©«t , -e*fcffi 10 
mtr mm h *4 SiOa $flHfcfti$R C««t $ n =1. 43- 
1.47) £1"4rt KJoT, fiJB&r^fcttpft&ilirEGOa 

£i:*«*rftfcfcofc<>©-e*4 0 
[0 0 3 0] *e>C*fc, frf£^7X««t LTIi, ft 
ttft (»-frKJ:o-Ctt#*K) <?>ftvmif7 Atb-o 20 

LTii Mtl#7^, &m&it#y 

WB#?**4W±^j!r?;*fcLTfcttffirS4 

f c r ^ ^e- # 7 x c is ^ t « s k -e- o « ti t % m 

[0 0 3 1 ] 

[ttffl] frxE L£ ij3>9, *»WO«*ttR<«tt«« , 9 30 
*Mt, #?;*^J:©>mK*fc4JI*r*©BMt*** 
*LTrt*Kltfc***R»tfc + T\ BKItfittffH© 

K#M*4^li&5#®fcEft&«»©£±«f::> «*. 

Hat L < li#5Eg©*ffl?L 

•c£*Sio 2 1 L < iisi0 2 k&nMktoMBLk 
®x\>ox&%< b (>JBja*-4c:fc»;:J:4fc©-e*iK 

«»R-e©RfcR©#raKfcnT 

£#KWJB-C#5<b©i:-C3, Rl*fiit«j**f*4-r4 
LT, Rttft*#?*K#*©i5it©tt*KjeH1-4a 
■mk«*ii-4 s-cbjl-*- 

*LT4*«!>T|lfJ|lK4t«KJ:oTC*l?)«:!Jt*-e*, 50 
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$ h £x-<omm&n t ft« l ^ *t t ©# & * a 

S# Kilt 5 %A,*WJB Strain £<*rffl£8;jt 
ttRW ft J* # 7 * fc «r 4 <> 4 . 
[0 0 3 2] 

[Hifeffll] BIT, UttfllKi »>*ISW«:*#»KttW-f 
4„ fc^fL*3SWli«4*it«(:lSl3g**L4<)0-Clift 

[0 0 3 3] gttMl 

*Mt-e&43:57 K44J:$K&frU CltUCWyyn 

f;i/T;u3-;^^{§«*iDx.r?§g«Sij!fjo.45moi / 

1 KlSilfco *T^3 + ^K»}itOttKttl!j2 mPa- 
s (cps) T&ofco 

[0 0 3 4] 7 Yif 7 X<0 

XS-fr'fX-ejbtK J?$ft2mm©7D- h2f 7 .X£« 

v**v ; r:f-7'£ifc*)l&§£j280 TX«»Lfc*$«F 
+ K»10fl«Ail(e»linftL, ^lSlOSiOz -TiOi* 

[0 0 3 5] o£c, ±E# , ?**K©*rtRiiiKlfK 
v**V^t 1 -7***»), &KiftJ£ft0.25mol /I fc * 
4i^P*Ltta*«tt6 nPa-s ■C*4SiT^3*5'K 

») Mt * , »ffft 280 "C -Cft I0»nftf9ft«ti0ft L , » 2 
S§osi0toaKI:4toWRitt^e 

[0 0 3 6] *&K*l/»-e, ff7iK->->7>' CSi 

■tffcMW*?**'*! 126, 000 CO -> 'J * V> (a) t , 

*;>f;^'JXhJfyy7^ [CHsSi (C 2 H 5 ) 3 ] 

** J ^3, 2oo <o •> >; * (b) ti* mt^n^^ 

it* f ftl :3.5 t^r4 ±dKg"£LfcjgK«J£80.4mol 

ffil±ft2. 5 mPa • s X$>o'tz 0 
[0 0 3 7] COJKK+K, #ffi*iiirEtllt$K-7X* 

2mmI?$0*'7X*fS (i"J7-) *^»L, ±7jK#) 
4.5ioii/»«)-36aK-C»i»K3j*±»f, v^+V/f' 

[0 0 3 8] %h*ltz 2&V>if?Z&%.Z. i©¥©7 
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•Mi-ritfcSIKLfca, g&2fc©#5*g«<Dj£R®;4< 

«©j£&®#D3®(C, 'J r-oar? 

BW ft® t Jflf * J: -9 £ ffl \f tumKL * ff o fc . 
[0 0 3 9] ftbtifc&%.V>m£-t#7 XRm#7 * 

ftllSgRBIi, « 1 ?f RJS^Stff *m = ft 1.75, KJP 
di= ftlOOnm <OSi0 2 • TiOiWiltoMBL. £2S?R«ri f JB 
*f$n2= #5)1.45, KJ?(b= #5J118nm OSiOj^tftSKT 

*T$ni'=#5)1.45, RJ?di'=#5)120nm X*&otz 0 

[0040] j$.*)<o&-£ir7xmmfif7*mBL 

lOccffiTU *;U#Ttr& 4 tf, *5>K 

it, #5)250 r-Cft30fl-IHHe*lHH|fcLfeo fcfclWSTS 
[0 0 4 1 ] S**'J7-#7X&«t> & 

2&©#7X^©HK# v fcf-;v7'^7-;i/& (pvb 

[0 0 4 2] COJ:^ KLTf»6*tfc-fr** , 9XOiaiB 
*«:»**ie«-C«5eU<:fci*, A&hftft60 o OAW 

•*-frfc*lif[EtHfe*oT*»opvB 

ov^T, E*K.MWl»60 o ■COnTlft3feSlt$ta!lSL 
ftl5.4%T*ofc. Lfc*«oT*3&Woa* 

#5)6.1 «ft«Lfcit t4ot„ 
[0 0 4 3] 2fc&^tf*7*©:7 >J7-#7**K1B8 

£tt4, *ttfl*tt**W#*« 
CA-A fl*JH^TaifcLfci:£*, #5)110 -115 ° ga 

[0 0 4 4] SfcK, 88*- 
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fft, #5)100g/cm s 1ffft£J:4l000lBIgX&tKflMfr7-X 
[0 0 4 5] *W«2 

nam tmtttviriz&RiR^ &%mfrt>v>?\%±. 

tfiSffi* #5)3. 2mm /tfrfc LTJ&SU fcljfRSiLT 
SiOa •Ti0iXfttt4feiVR*ft*:. 

[0 0 4 6] &KTi©7;U3*-> KfcSi©7;l'3*v' K 
t *BMfc»ft»©*;uJta«ft93 : 7 <t 3 Kfi^L 
10 £*u;:>f y^o kf^7;U3-^<o^^, 

K#5J0.3wt 96©IKfi©V: Kn*->7"ne;H:;HJ-*£ 
inxTJ: <ig-£U $j?iftJ£##5j0.45moi /l oi/A'S 
?K*R»Lfc. ftftXOttKlift 7 mPa • s -C*ofc. 

[0047] *vc&KniWMimiJ&&Ltzir?z& 

»J!r?**«*R*?t+Cft»U #5)2.8mm /8>©-5e 

ft28o tc«»Lfc*»^«fe»ioiafliinJftK»L, * 

2S?RJ5fc LTSiO* •TiOj^SHk&llfRfcfffco 
20 [0 0 4 8] 3&Cttft2*R*J:K, %tt*0 1 ©£2 
»R»*B*Lfci:&<Hi:*f1s*fr^*3»R»*« 
Jft Ufco fcrt* L&g 3 *Wi t **-r 4 BROS I # ±»f a 

JSli#5)3.8mm otz 0 
[0 0 4 9] UTf*?)itfc 3 t»* 

Lfc^xssh nam t&<ni:»fls*LTi&e> 

[0 0 5 0] fcfc, UttMl i:W*©J»ffi»cJ:oT,- ^ 
30 nvX-fe#7*g«K7^£Lfc3S©SR«0:36^ifiiJ5c 
^rfTofct^*, glfIliW$m= #5)1.75, MJP 
di=#5)105nm , m2Sme* s S*T$n2= #5)2.10, mi?d2 = 

#5)135nm , « 3 ffKA^JB^f^m = #5)1.45, Kl?cb = 
#5)115nm X'$>otz 0 

[0 0 5 1] £«J:}KLT$|5»*lfc-fr-fr:tf?*©KIW 

**HiS«l fcl^aiKifflJELfcfci*, AWft#5)65° © 
AW#C3fJ-4Bra*5tt$#»13. 8% "C* o fc. -2r 

jgLfckift, «19.996-e*ofc, Lfc**o 

$* { #«]6.l 96fi«UfcCfc!:*o)to 
[0 0 5 2] *fctt-fctfj!r?*«>* , J7-# , ?***W 

KilJSLfcfcC*, #5)110 -115 • sa-c*i>oT, 
50 «*ttt*Lfc 0 *fciiMB^«>»itoft3»oiSK>, T)U 
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[0053] s*>k, g^n 1 1 h«l • mmmz 

#LS</»#«tt, »liS(it±«rex*, ff*Lfcfi*ttRlt 

Zr©7;l'3 + -> KtSi<07^3 + -> Kt * m\M&%<T> 

#t*AJrc!ftJ$U *R****ft0.3nol/l co7;m* 
^K»«*P«Lfc 0 tt**Ottttii|&2.5mPa-> T* 

O!to 

[0 0 5 4] *v»-eJ:<ft»U*»*a»$*, *ofrif 
<T>h.-?X*y>fT- 7*T'fl|v» 7^ * > ^ L 7t«Jf 8 mm<0 
#9*aWE*tt»**KiMtU 3)3. On /*!><0-5e8 

350 T:»r«»Lfc**in»^>t' , C»15fl'MiPft«»L, 

*i (fist trsiO: • iTo^mitmmmimcc 
[0055] *u3at«n-c^'jr-3!r9^*«±cjat 

^^Srffto-fKgSU £>4.5mm 
jW=3ISJt»fWifiKSiK4:lfc#U &350 VXifylSfrM 
JD»U «"9X*«KfrlBHI±2JB*»e,«:4«JB»K 
S, R#WKl*©#JB*l&B*jBjaLfco 
[0 0 5 6] *^t?»fe*lfc*'9^»«*«5**PKA 

*l, *t55o x:-afo3Dfrn<Diit]&&ff^tiftL. sac* 

LT#e>itfc#?xara©J|l»i»R*W©*K, 
**«l-Cffl^fcft*ctt»*tJfe*L, W£&#7*£ 

[0 0 5 7] ®t>ittzifyA&mzo^x%&M 1 fcn 

Lfc«0*l»R»liJB«r*in» fbl.75, RJ&h- ftiO 
Onm, »2»R/B* t ffl*f$n«= $1.45, RJPds = £)120nm 

■C* «J , R*«<0 JJiJSO&RS ttflafSpm ' =ftl. 45, 
KJSdi = ftl20nm X$>otz 0 

[0 0 5 8] SfeKft:i!r?*£«0 2JffO&/g*RJi1I 
^©AtfftSO' ©Atf*K^**TttjfcRtf$#il&5.3 

is »t 4 H C -COBrftjtKjt^^io. 7% Kit 

[0 0 5 9] *fcttff?***OJ|l«©WR»*?Bdtl, 
< 110 -115 0 -CJS^ftictttjpL, a-* 
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[0 0 6 0] mm i 

^tiA^'jr-^^ssKiiarRst^jjE-tr, l 

**flsRLfc. 

[0 0 6 1 ] f*g-*b!r?*-CW\ AStft60° ©BTftfcR 
St** f ftll.4%T*»J, ±EIf07n^FH,^ VK? 
10 m<T>^ify XWAWft60° -COprttj6Rjt$<«fti5.4 

O^Ttt*RW*OfiM*6. 1 %KJ£^ 2.1 %gJ£^R 
[0 0 6 2] fr,«W2 
8W»R»*»JSLfc<i«>*fl!<'\ *fc-6-*36T9X«>« 

20 ?>ftefc*i^?-4^a^*frk*^ , (>©*fliv»T 
4: ffcRLfco 

[0 0 6 3] *-CI±, Attft65" *>*Ttt3fcR 

W** f »16.0%"C*9» ±Ei#07n>h^y^ 
ffl #9 x«AS^65" -eo^TftjteRtfWftw. 9 ' 
%KJtU ^ra*R»**«ft3.9 %ftTLfci { , Uttffil 
l o*»Wo«*ttRWfi«*'9^o^*'?^o*S- 

O *ra#RWsp©ffi**6. 1 %Kit-x 2.12%££OR 
[0 0 6 4] ftttW3 

30 mreaawiafcis^T, #?***©Jtmfcm*o2* 

09fl*R«*£AU R#lBK^*V^tUT»R 
*Rlt*i»ft7.2 %-e*»j, *»«3 J:»J1.9 %SK* 
[0 0 6 5] 

±oRWft*$tr**ftRWttttfc» Sabftiio -lis 

**«H±ta47 - t * < , ®7KS«t4, Stf^*it4> 

Ott«t«»L» *«-^*i* ! ftf LfctL-CtW 
fc«-e**#ft-Cg*<>Oti5r**, 3t^ffltL<lii 

•WHS* * i* u*>, #a**7 ^»fi»cij^-c»a»w» 



